We conducted degradation experiments to determine bioavailable DOC (BDOC) and carbon use efficiency (CUE), and to relate these measures to DOM composition and to shifts in DOM composition during degradation as inferred from fluorescence and absorbance. For each stream we conducted triplicate degradation experiments over 20 days. We filled 180 ml sterile filtered streamwater into triplicate 250-ml pre-combusted (450°C, 4h) Schott © bottles and re-inoculated this water with unfiltered streamwater (10%) of the same stream, thereby leaving appr. 1/3 headspace.
and stored at 4°C in the dark. Samples for cell counts (1 ml) were preserved in formaldehyde (2.5% final concentration) and stored at 4°C in the dark pending further processing.
Samples for cell counts were analysed using epifluorescence microscopy (Zeiss AxioImager) and the nucleic acid stain Sytox Green (Invitrogen). Stained cells were filtered onto black polycarbonate filters (Millipore) and 30 fields were photographed using AxioVision (4.6.1.0). We determined cell abundance, length and width for at least 200 cells per sample using image analysis (ImageJ 1.410).
Image analysis was automated based on a size threshold (0.1 µm 2 ) identified by manually measured sizes. Cells with an area smaller than this threshold were excluded, as well as overlapping particles.
We calculated cell volumes as V = (w 2 * π/4) * (l -w) + (π * w 3 /6) where V (μm 3 ) is the cell volume, and w and l are cell width and length (in μm). Employing the allometric relationship 1 
. Carbon use efficiency (CUE) was computed as the increase in microbial biomass versus the increase in microbial biomass plus respiration (as DIC production, see below) over the identical time period (i.e., until stationary phase; day 15).
Analysis of DOC and optical properties of DOM
DOC samples from streamwater and the degradation experiments were analysed within 10 days of sampling using a Sievers 5310C TOC Analyzer operated with an inorganic carbon removal unit. Prior to injection, DOC samples were automatically acidified in the analyser as recommended by the manufacturer. The method detection limit of the Sievers 5310C according to US EPA guidelines 2 was typically below 6 μg C l -1 .
Samples for optical analysis of DOM were measured within 14 days of sampling. Absorbance scans and excitation emission matrices (EEMs) were generated simultaneously using an Aqualog® (Horriba nm/ Ex < 250 (305) nm) is putatively associated with biological production in situ and therefore diagenetically younger 7 .
To characterize DOM properties and composition we computed the following indices from DOM absorbance and fluorescence: The humification index (HIX) was calculated as the peak area of the emission wavelengths from 435 to 480 nm divided by the peak area of the emission wavelengths from 300 to 445 nm, at an excitation wavelength of 254 nm 8 . Higher values indicate higher humic substance content or extent of humification 8 .The ß/α index was computed as the ratio of emission intensity at 380 nm (ß) to the maximum emission intensity between 420 and 435 nm (α) at an excitation wavelength of 310 nm 9 . High ß/α values indicate autochthonous inputs, i.e., recently microbially produced DOM 10 . The fluorescence index (FI) was calculated as the ratio of emission intensity at 450 nm to that at 500 nm for an excitation wavelength of 370 nm
11
; it is commonly used as an indicator of DOM source (i.e. terrigenous vs. microbially derived DOM) 11 . The slope ratio (S R ) was calculated as the ratio of S 275-295 to S 350-400 ; it is reported to correlate inversely with DOM molecular weight 12 . The specific UV absorption (SUVA 254 ) was calculated as the absorption coefficient at 254 nm (m -1 )
relative to the DOC concentration (mg l -1 ) 13 . The SUVA 254 was reported to correlate positively with increasing DOM aromaticity 13 . Additionally we calculated the ratio of absorbance at 254 and 365nm
(a254/a365), which was shown to be negatively correlated to molecular weight of DOM 14, 15 .
Nutrients, ions and field parameters
Concentrations of N-NH 4 , N-NO 2 , N-NO 3 , P-PO 4 in the streamwater were determined using Continuous Flow Analysis (Alliance instruments). Detection limits for nutrient analyses were 4 μg l Alkalinity was determined by Titration with 0.1 mM HCl.
Streamwater ΔCO 2 and respiration
To determine the streamwater CO 2 concentration we carefully submersed triplicate 50-ml glass vials (pre-conditioned with precipitated NaN 3 , 0.02 % final concentration) into the streamwater, and allowed them to overflow before closing them under water with a 1 cm thick gas-tight rubber stopper.
While closing the vials a needle was inserted into the rubber stopper to avoid disturbance and allow excess water to emerge from the vial. Triplicate atmospheric samples (10 ml each) were obtained using a gas-tight syringe and injected into pre-evacuated 7-ml headspace vials, fitted with silicon sealed rubber stoppers and aluminum caps. Gas samples were stored at 4°C in the dark for a maximum of 2 days. Prior to measurement a headspace of known volume was generated with N 2 in the liquid samples. Equilibration of the gaseous and the liquid phase was then achieved by means of a water bath at controlled temperature aided by shaking for 45 min. Samples were analysed using gas chromatography (Agilent Technologies 7890A) and a headspace autosampler. Temperature was kept constant during measurement.
During sample equilibration at lab conditions, CO 2 evades from the liquid phase into the N 2 -headspace, causing the equilibria of the carbonate fractions (CO 2 , HCO 3 -and CO 3 2-) to shift. Thus, the CO 2 concentration measured in the headspace cannot be directly related to the CO 2 concentration in the liquid phase in the stream and at the respective field conditions. We accounted for this by calculating the total DIC concentration of the sample assuming constant alkalinity and employing the equilibrium constants for the respective carbonate fractions 16, 17 and respective temperature and pressure conditions. Briefly, we computed the amount of moles of CO 2 in the liquid phase from measured CO 2 partial pressure in the headspace and Henry´s law assuming full equilibration. This computed sample CO 2 concentration (mol l -1 ), alkalinity and the respective equilibrium constants for the carbonate fractions (adjusted for temperature and ionic strength) were used to infer pH. Then the concentration of HCO 3 -and CO 3 2-could be calculated using pH and the adequate equilibration constants (adjusted for temperature and ionic strength). The sum of all carbonate fractions (in moles)
in the liquid phase and the total amount of CO 2 (in moles) in the headspace gave the total amount of DIC (in moles).
We then calculated the CO 2 concentration (mol l -1 ) in the streamwater from computed DIC values and measured pH values using the equilibrium constants (adjusted for temperature and ionic strength). A potential streamwater CO 2 concentration in mol l -1 at equilibrated conditions was calculated from the measured atmospheric CO 2 concentrations using Henry´s law. and the carbonate fractions (in moles) gave the total DIC concentration for each incubation time point. 
